Attorney Docket No. 1293.1805 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Suk-gyun HAN et al. 

Application No.: TO BE ASSIGNED Group Art Unit: TO BE ASSIGNED 

Filed: January 5, 2004 Examiner: 

For: LASER SCANNING UNIT 

SUBMISSION OF CERTIFIED COPY OF PRIOR FOREIGN 
APPLICATION IN ACCORDANCE 
WITH THE REQUIREMENTS OF 37 C.F.R. § 1.55 

Mail Stop Patent Application 
Commissioner for Patents 
PO Box 1450 

Alexandria, VA 22313-1450 
Sir: 

In accordance with the provisions of 37 C.F.R. § 1.55, the applicant(s) submit(s) 
herewith a certified copy of the following foreign application: 



Korean Patent Application No(s). 2003-33246, 2003-25081 , and 2003-70992 

Filed: May 24, 2003, April 21, 2003, and October 13, 2003 

It is respectfully requested that the applicant(s) be given the benefit of the foreign filing 
date(s) as evidenced by the certified papers attached hereto, in accordance with the 
requirements of 35 U.S.C. § 1 19. 



Respectfully submitted, 



Date: January 5, 2004 




Michael D. Stein 
Registration No. 37,240 



1201 New York Ave, N.W., Suite 700 
Washington, D.C. 20005 
Telephone: (202)434-1500 
Facsimile: (202)434-1501 



This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 

g gj Bj ^ : 10-2003-0070992 
Application Number 

| | ^ 1 | : 2003 10H 13SI 

Date of Application 0CT 13 - 20 °3 

6r£SX^±!2IA> 
SAMSUNG ELECTRONICS CO., LTD. 



2003 L£j 11 ^27 m 



Applicant(s) 



PJ 




1020030070992 #^ 2003/12/4 

[sei^si mm 

i^tixi] mmm% 

[S^SS] 0014 

[XllggJXH 2003.10.13 

= ] G02B 

[^§£| S§SiJ] Laser scanning unit 

[S3] 4^2Xi ^SIAI- 

[SSeiaH] 1-1998-104271-3 
[□E|°J] 

[£§] oiae 

[ □ El °] 3 H ] 9-1 998-000334-6 

[Sl^gJi^as] 2003-003435-0 
[CHE|oi] 

[□El 2I3E] 9-1 999-000227-4 

2003-003436-7 

[£§°l 3^23|] HAN.Suk Gyun 

[?&l§^^S] 610906-1053115 

[?@SS] 463-010 

^yAi ixn motom^ 106S 130m 

[^31 KR 

[£)§£! S^fi^l] KIM.Duk Soo 

I^aje^eis] 591128-1009624 

[^SSis] 442-706 



34-1 



1020030070992 



gl#: 2003/12/4 



S3I 



4=s!ai eg? 



r^^^II^BIXI 2X\ 204§ 304 



[^1 

[ftS!8J »] 



KR 

YOU.Je Hwan 

700531-1058415 

442-741 

SJIE 4=S!A| ii? g- 
KR 

KR 

10-2003-0025081 . 
2003.04.21 



KR 

mm 

10-2003-0033246 
2003.05.24 

mm^ fli42S2i ^§oii £| & 



»»ttt»#gOHIFE 242 e 301: 



OloHS 



(en ch ai oj 

(21) 



^©1S HI6052J CHI £J 



20 
14 

2 



2 



17 m 

739,000 SI 

1. fiSf/H- SAUH(SE£)_1 



29,000 m 
14,000 S 
43,000 8! 
653,000 Si 



2.^£2gSA-m §J § y « ^_2I 



34-2 



1020030070992 #e] Qx}: 2003/12/4 
[-8-9=] 

^ ^Tjl^; sr>-f^ vfl-^ofl ^^H, f-^^ule^ 71^ £El<4; S>]^o\] tifl^ 

€\JL, <#7] ^ ^7} %*\r%^ A}°\ ^ofl ^]*fl 2};£<5KE^ ^H^Vtf. o] 

.£ 4 



34-3 



1020030070992 ^ <Qx}: 2003/12/4 

%^ A \ {Laser scanning unit} 

£ 2^ £L lofl ^sflo} a.E| ^S] 5]^ ^.g. l±<*|^ «£o]ii(.. 

o] Hj-Alol ^ s) S ^ o. M^dcf. 

£ 8£r *]H Hj-Aloj PC cf-g. 6flS>H S-E^o) JL^7}£| ^3 JLS^ o] -g- 

*rTT XI «H y o V ^H ^ ^ ^-g- J£<^fe M^olcf. 

£ 9^ 4Hs)>i *1H OJ-^I^ 5E ofl^ ^^>7l f§]it ^-g-§>^ ^flol 
H o^ °) ^ ^ 5)^. ^-§- iL^^4r #^o]4. 

34-4 



1020030070992 



•3 ^^>: 2003/12/4 



110. . .s\£.7]s& 



112...#5HHEite 



113.. .^^31^ 



114. . 



115. . .FG^l^ 



116...^^-g- tilAHei 



117. . .^71^1 JL^#-g- til^l-Plei 



118. . .-^7l^lJ:^#-§- %$\*] 



120. . .#5^*15.1 £El 



130. . o]ifl2]S7l^: 



140,240,340,440,540. . .3.&\ ^ ^ 



141,241,341,441,541. . .3.&\ 



142,242,342,442,542. . .3# 



143... ^7l^^ ^#^f 



144,244,344,444,544. . *fl<>|^- 



145,245,345,445,545...^ ^H- 



150.. .SR-^I 



160. . 



170. . .^^sl^l^ 



243... ^1^- ^#^f 



343...<y^€i 



443... ^13 JLSi^- ^#^f 



543...^7>7l 7fl-*];-f 



34-5 



1020030070992 #^ U*}: 2003/12/4 

£E1S] ^ *>4-^l ^«-ofl yfl^*V ^a} ^ofl ^olcf. 

S^l ^SK^r *>fe °H*H cfl-g-sl^ ^^^(latent 

electrostatic image)* ^^^l^lfe- ^HM- *V*1(LSU; Laser Scanning Unit)7V ^l^H 91^. 



£ 1* #S*>^, ^Hfl^l ^A} ^Hl^, Eflol^^-* #Al-Al7l^ Eflol^ 4ol^( LD ; 

Laser Diode, 11)^, #^>€ eiM^-i- %^°\] cfl^fl S ^ ^#o_ S ^l-^^- 5^ 

^HEife(12)<2}-, #eHolEi^(i2)!- ellolTl^ ^ ^ o_ ^ -§-^^0.5. 

^ ^7fl^s>^ #sl^-Dlei( 14)^, elH*-!-^ a o v 71 *El^ulBl(i4)^ s ^ofl Ajfg 
^^l^m ^^1=1^1^(13)31-, ^ofl cflsfl 9J^*> ^^#* 7 r ^H #el ^1 ei (14)^1^ 
-^#5121 ^ ^?fl^ u o v %K<LS ^^-Al^U ^*># iL^H ^fl^^Ml 5> 

^tt F0 ^1^(15)^1-, ZL Fe^l2,(15)€- -f-^rtr 3H7-1#-g- «Va>a1^ ^V^o] <y^7l7lsl 
^(60) &#6]] ^ AVo_^ ^^J-aI 7l^r ^#-g- ^Dls^ie)^, eflol^^ ^^71 
«- ^ 7 i <^> #^(18), Aj-7] ajjt 3 #4H(18) £r°.£. z]) ol7-l^-*- a_VA>Al 
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¥ 7fl*l £1 ^Ul^I 2l*fl ^ ^(40)^1 ^^-(41)34 ^«o.nl, -S-71 

3# ^H^US)^ ^1 7H21 ^^^i^l ^l^l] SEi (20)21 u , v, w A t&A^ QTkQA. 

<32> #7) 31*1 ^ #^-(41)-cr %7\ $\5\%*\%{.2\, 22, 23)iiL^-E-| 3. 
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SiBi(20)Sl z}- c4-^>(u, v, wHl ^3 ^ A 15 ^#*>7fl €=h 
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^^tt ^vfl ^Jolrf. o>sfl 5. 1^- ^-^H £Elf 22,000rpm-2.5. <£4- 

^^m^- ^ Al^_Hl <4-E- #^*} #*l£l ^ JjLiflig ^Sf* M-E1--H ^JoljL, o>5fl S 2 

^ JL^/JL^-S. £Elf 22,000rpm°_5 <£4- ^X]^ nfl^ ^ ^-ofl tcj-e # 

^1 ^ ^ ^£ ^^-» ^olcf. 
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°1 3-A ^x\ t ^jf-^ £ -R^Kr 7}# €■ 

71 711 sl^i, °H1 nq-ej- efloi^-i cfoi^co) ^ E s^ol ^-s}?)) m]o]z\ 

<39> ifl-^S. A>^^6)1 o^fl S£^bJ F9^1^ 

Si ^EJ£ Aj-^Al^lTll 51 JL, oHl nj-ej. FGfe^l 4 #^1" ^ ^-1-^1 <3^-g- ^, 

^ ^nfljfla] ^Aj-ofl ^^>5l^ ^-^^1 ^^ofl #x}7} T^Tll 

<40> 0>£fl S 3 ^ ^gflo} ^Hl ^lolA-l, #^A> A^o} t^ofl ttj-s. 

^ 31^^- €^*V ufBl-s£ ^olcf. o>sfl S 30^, #^2] 3*1, -100, 0, lOOmm^ ^ 

zl- ^A>^olfil ^2}-, ol ^a\z\o)^ °^*-77}x)<>) y\ S|» Jl , -2mm ~ +2mm 

^ ^£51 ^sHl FG^l^sl ^°1 ^tj-. ^eli ( rnain^ sub^r ^ ^-^^ 

^r^> a oH^ ^^^> y oH>^ ^1^-1: 

<41> 
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^ J?-^> HUf^ tflgf 30 ~ 40^m °1>& ^7>§>^ 7^ ^ oicf. o]s\- £o) , 

#7]^- -g-^i-ir «oM*>7] ^iH^r, ^-7] ^ ^(40)^- ^1^1 yfl^l^H ell 

si t.><q- ^oj, ^Jg. ^(40)^ S.E-K20H1 p >^ A 4H*(21, 22, 23, 24)^ ^sHr 
AlS^d^^ S.b\ (20 HI ^^-1: ^*>7l ^^-g-^#ol ^o.^(5 0 ) ^^o]o): 

f>}E.3., ^-f^(50) $\3f-o) #7)-^o\} ojsfl hz.o]^ 7 } t^*>^ -g-^o] ojcf. S^], Aj- 

?} €^i#(21, 22, 23, 24)3*1 *}^*V «}-<q. ;£oj ^ a&a] 7 \ ^cfl , o] i ^-i-^ ^ 

^1^^ ^Z. #^ cfl^f d0.1~O.2V ^£.3. nfl-f o^ 7 | nfl^o]] i-o^o]} 
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nfl-f 3^1-4. 4^1, ^2fl°fl^ ^ ^(40)^- & ^"71 ^=-(21, 22, 23, 24)ofl 

^ A^n €-&7> °j°i4. 

<44> ^ 7] q ^ ^ 7l^Sl *M^>7l ^1 # 

^^z] 3.b\°) ^ ^1 i^JjLofl tifl^l^H ^1 QJL tq-o] o.= 

^i^l^l S.^ol oil}. 

<45> Aj. 7 ]o^ 71^^ » ^§>7l ^ «V^ofl ^ ^}^ ( 

<46> 5>^^1 ; 

<47> a> 7 ] ^o.^l ^*Lofl 55 AS, 3l°H^tr #A>^ f^4, Aj- 7 j ^oj^^g- ^ 

<48> ^ 7 ] ^^.ofl ^Isjol, #el^r>lEil- 5]^Al7l^ ; ^ 

<49> AV 7 ] ^.0.^1 tLofl ti^l^O^ A o V 7 ] 5^0] sj^^s. *flo^Kr ^ ^til^t}. 

<50> <^7HH, Aj. 7 ] ^ sg 7] ^] 7 > <?]i))7l7]£] nflolol^^^^^-oD 

<51> =L^J1, #7] ^ ^4 A cM £Bj^ ?)]olfo,| cq^fl ^7l^O.S <g^€ ^ 5U-<^ , ^ 
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<52> # 7 | ^ ^ O. a o V 7 ] S.E)6fl^ i|H|*Rr ^71^^^; Ol-g-^c^ AV 7 ) S.Ei# *fl 

<53> ZL^JL, #7l ^ ^"71 S-Ej* ^a]^ 7^ Aljr = ^A^lfe S.E^ 7l^^f 

^ A o V 7l 7l^ ^Jl^ 45]- AJ-71 SE^ofl ^ = o]7HV^ ^E^; #7] S.E^ S)^ofl n}e)- 
^3^r ^71^^-i- ^#*Rr ^7l7d^ #71 ^7l?i^ ^#^-o]j o} ^ 7l 

<54> Aj- 7 j ^ ^o. j Aj- 7 j £E|6fl ^-g-Ej i=- o}^^ a o V 7 ] £E ^o| 

i^7>5l *fl3 312:4 5E^r ^7l S-E^ 31^7>fi|- S)^7> A}©] ofl ^7>7] 

Sl^S ^ ^ofl Sltb *>-f^ Aj-^oj i#x\5)o] %}o)x\ cfo] O^S-JfEi of^ ^ o] 

El* ^^Rr ^]31^ol #^^.^1 E|c>| ^o]^ 7 > s|^5^ ^ olcf. 
<57> £ 3^ ^^Ofl 4= ^121 ^^11 iLCr]-^ A>Al£0lcf. 
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£ 3* ^3^}^, £ ^o\) 4^ ^1^, ±^$) ^-g- #i=. ^-2-^(150) 

4, ^71 s>^^i(l50) ^-^1 ^^151^ ^j^s. oj-Lo^ ^-tj-^s. ^.yi^-cj.. 

^7} ^^(150)^ ^-^-A^l-g: *1*1 <5>±r <^^32f ^-^1 ^7) 

* ^-g-^H HL^ ^ ol^^ofl AV 7) ^^^o] ±<^S)^ 

A cM efl<>l^^-# t45ffe ^-7) eflo]^^ 

(114)21-, ^^Ml ^"71 eflol^^-* ^^l7l7l ^ ^ ^-o. c|.^o| 5^0^ 

1- i^tVt}. a o v 7 ] ^-^o.^.^ efloi^ cfoi^.c (111)7 |. a>-§-^ ^ 5^^, ^-7] z))o)7,j cfo]^. 

-^(111)^ 35.71" 5) S7l^r(H0)^ 2lSfl ^H€^". A oM efl°l*1 X^olO_c( ln) 

o.^ uV^^ s.^ t,)! ^(112)2}-, t])o)^%^ a o V 7 ] ^Sl^-nle^ (114)21 &t£6\] 

21 ^Jl3 ^aV A ) 7]^ ^^Cl^l2,(113)7> yfl^l^4. #7l #Sl^Dl^(H4)^ ^-71 -f^^H 

E^^( 112)2} ^^t:^^(ii3)# -f-J^ zi)o]^%o. ^5g y j-^o. S ol^-Al^ ^ 

^*U} -$7} #el-5-*l&] (114)21 ^oMl^r cfl^ 7>^H Sel-M 

5K114HH a>A>^ ^£fil ^ ^ ^7^^0.3 ^^-Al7l^L ^*># iL^o} ^Tfl^tf 
5^tt F9 31^(115)7} Hfl^l^cl-. a o i-7) F9 ^1^(115)1- ^H^^ n 

°fl *h?l£ ^^-g- ^>°le1 (116)^1 21^ a_VA>5lol ^#o] °) $7)7)2) 

^ (160)21 a^ofi ^JLS. 1^4. ^-71 F6 31^(115)2}- ^V-g. ti>A>ole^(ii6) a>oH1^ 
efl°l^^-a: n^SH ^^*7ll- ^7] <^ -S-7l^l^^#-§- aVA>nlsl(117)2l- ^-4^ 

(118)71- Hfl*l^cf. 



34-14 



1020030070992 #^ <£z\: 2003/12/4 

<6i> ZL^Jl, -& tcfs. ^1^, <#y] #^^l^(H4)s. 71^ 5.1=1(120) 

fif, #7] £ EK 120)1: ^ s|^K£^- *lWsHr ^ ^(140)-§- ^al^. 

<62> ^-71 S.E-l(120)S.fe 3# BLDCCBrushless DC) SJ^m a}-§-*}^ Hl^^q., o] $]6\] 

£ 4^ S.Ei7> A>-g-^ ^Cf. ZLSlJl, #71 3.3(120)3=- SR-^ 1 (150) iflJMI «fl*l 

3^1, ^#*>^ u}<4 .M. Mj-^oflA-^ 2. Ei (120)1- 5)^71^0] ^SL 

S. *M^(150H1 3^ ^ oiq-. 

<63> ^-71 ^ ^(140)^8: ^71 S.EK 120)1- ^*}JL aJM^M 

¥i£*fl ^^SlSS. o] =-^^4. JL^ -fcL ^-x$6\) SX°]^\, A oM S.Ei(120)^ ^"71 & W><4 ^-ol 
*M^(150) xfl-M ^^1, ^"71 ^ ^(140)£: ^-^(150) 3]^) wfl^mcf. ^ 

A oM ^ ^(140)£r ^*3*H ^7V ^^£l^r M^S} nfl <?1 <?1 ifl 2) ^ 

7l^(170H <M€ ^ aZ4. °1 ^4-, ^-7) ^ ^(140)4 ^-71 S.E-K120) #7}^ <£ 

^- <y«3L7l^(FPCB, 130H £l*fl #71 ^ ^(140)31- 23-1(120)1- ^7^ 

— -S- ^ 

<64> ol^ ^-ol wv^ofl ^ ^(140)ol ^^1(150) sqjfofl ufl^£l2. S> ^ ^ 

(140HH iJ-^Hz- ^S. ^^(150) ^5. Aj-^ol tij-^l^cf. ojcfl cq-E)-, eflolTl 

^2. ^H^l ^l^H efl°l*l £f°l2.:E.(m)S-f e-1 
t ^ , F 0^1^(115)^ £r2. -#^2. ^^flslH-S, ##2.^(160)2] 

<65> HE^, -g- ^-^oflA^ ^1-71 ^ ^(140)^ ^>4-^(150) ^l^-^l y]]^^A-l£ S>]if^ 

^7>5fo11 ^^V #°J ^ ^ ^(140)4 SEi( 120)1- <?!^^ ^ 
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iS^t)-. °1» ^*fl. ^-71 ^ ^(140)£- #7l S.EK120)* 3He^( sensor less) *IH ^ 
o\) £]*fl ^ J^^-CJiL ^O^Tfl ^cf. ^A^^ ^O] Hj-Alofl o}^, s.Ei(l20)<>ll 

^Efl^ ^AjlA-jjV ^ £Si o] ^A^nf ^ ^(140)# ^^Hr 41 

S^d^£ UlL &7fl 

<66> ^\^., *}-?-^(150) tflw-ofl -^s} £EK120)^ ^^(150) 

tifl^m T 1 ^ ^(140)-i- ^^Rr ^IS^-l-ol ^o]^ Til £H ^^o] s^s}-^ ^ 

(120)1- 5]^7l^rOl 3]_o o|On S> ^ ^^al-g-o] ^-^^>7fl ^cf. 

<67> ^-71 tt *lW >#^°-S.^r ^^7V^1 o]-^ SXSL^, o]B\^. ^e^M ^ 

<68> £ 4 ^1 £ 9* %^}^, l^ofl ^ aItt ^ &| 7}t] 

<69> £ 4 ^ AjUie^ ^ w 0 VAi^ ^ sh^H iH^Rr «7l^^(Back-EMF)* o]-g- 

*r*r ^Hs^ ^ o] «>Al^ ^^§>7l «V^^ ^ ^o] s)^ ^o. 

ii°i^r^ l-^-S^j!, £ 5^r £ 4<Hl £L ^ £} <*7l*l^ ^#«-^H ^7]^^^ 5}-?§-g; 

<70> £ 45 f 9l$7}7}2) v)]9l9l$\3\3.7]$:a70)°}} ^ ^(UOHl^r, S-Ei 

71^4(141)^-, 3^> oltH^(142)^, <Sj7l^ 3 #-¥-(143)^, #5L (i 4 4)<4, ^(«^, 

Commutation) ^H-*f (145)7} n}^^ oit]-. o]^e|(142)^ Afl 7 fl2] ^^^(Li, 
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L 2 , L 3 H1 2\n 3.B\(l20)2) u, v, w ^ <£^.S\^, #7] ^71^^ ^#^-(143)^ ^>i4 

^ ^7l^^ ^}J^(L 4 H 2\n (120)^1- 

#71 SEi 71^(141)^ #7] 2.EU120)!- 7]^Al7l^ 7^ iHM ?M , ^ 

<?}alEi(142)^r 71^ AiJiofl tcfe^- >£7l S.EK120H 9l7}*\<^ 5.^(120)% 7l^-A]7jt}. 

<#7] SE^(120)7> ^^^-ofl ^ <*7]*mo) t^Tfl SlJl, 0} <X7)*m£: #7] ^7}^ ^ 
#-^(143)^1 ^*fl ^#^rf. ol nfl ( £ 5 ofl £ a]^ y}-<4 ^-o] t «7l^^ ^#^-(143)°fl B) «fl 
^#3^ u, v, w tf^J^l^CPu, Pv, Pw)^ 120°^ ^^Vl- 7}x^l ^cf. aJ- 7 | 

*IH^-(144HH^, oj ^7]^a (PUj Pv> Pw ) ax^s-o] ^1^(0) el]^ *-4*V^r *l^-g: 

-£e^ (120)^1 3 #7}^ 4 im^- ^^Hl £)*fl 2. 

eK120)^ sl^^SL!- 9l±\*}<^ ^£-^H^JL-& #^5} ^^Aljr^. Aj- 7 ) 

^1^^-(145)S. Aj. 7 ] ^s. ^0^(145)^ ^a]^ ^^Ai^o]] rcj-e)- ^7] o] 

^^(142)* *1H*}JL, o}o\) 4^ #7] ^^£-1(142)^ S.Ei(120)7> ^4-o_£. s\^\S.^ S.B\ 
(120)^ zi- ^-7>( u , v, wHl ^^*V -^-^Tfl ^cf. 

^71*3: h><4 ^-ol ; a. m-^ofl o}§>^ <y^7l7l^ ^l<y^l^s]S7l^:(170)^ yfl^l^l ^ 
^(140)^ *K-^(150) Ml^Ml 5LB\(120)s\- M] 7fl^ ^i^^^-Aj( Llj l 2> l 3 )4 ^q-£) 

*fl°l H o V ^°l *fl-§-€ ^ ^ T^-g- J£a^i=. «.^. £ o]c)-. 
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2 6-i: ^^7)71^ ^0101^2)5.71^(170)^ wfl3^ ^ ^(240)°Hxr ( 5L*\ 

7l-g--^(241)3, 3# ^33(242)3, ^(current) ^#^-(243)3, #2 *|H ."(244)3-, 
ftfflE, Commutation) ^H^-(245)7> 3-^3°! <&t± . 

#7l £Ei 71^(241)^ #3 23(120)» 3^33^ 7^ 1^33^, #3 

°J33(242)^ 71^ Al^ofl 33 #71 S.E1U20H *lfrl- ^]7>*>o^ 23(120)» 7] ^1 cf. 
^3 #-fr ^#^-(243)^ £fe ^71 (shunt) 3 #^§r 3 a} 3# <?I33(242)3 2 

3 (120)3 u> v, w 3" #3- AVoHl o^^si x)} 7 fl3 ^^^-g-ii(Li, L 2) L 3 )-°r *«fl # 

3#3h=h 3 «fl, ¥ 7fl3 £ff- Aisofl 3*1132 231(120)3 u, v, w A ^3 
^3 3^ 2^ ^ #71 ^^Jf(243)^ ^ 711^ ^ #J^d(Ii, 

I 2 )°fl 3*11 = 7fl3 *m^#-id(Li, L 2 )ofl 3"3" ££€3-. 

A oM ^ 3#^(243H3 ^#3^ ^S.^ ^^S. 3-?-3*13-. 33-3, #71 

#2 ^H-t-(244)<H1>H^- £^ 33*133 ^-°-3- ^ ^^S. 23(120) sj^ 

3-3 33« ^ ^ $a^, °H1 33- 3^ #£^H#J:« #3«- ^ 5^3. #7l ^ 
°m245)^ ^2^13^13^1 43- #3 £133(242)-1- *)H*>:a, °H1 3-3- <?133 

(242)^ 23(120)7> 3^3-2^- 23(120)3 A 3>4(u, v, wH 3^ ^3^} 

3^ 3ff* ^3-tII ^3-. 

2 7^ ^133^ H o v 33 5B 3€- «fls.3 2.33 tl3^^1- 3-8-3-^ ^eli A 
3 #33 ^ ^3 3 5- "233. 
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<78> £ 7* #2:*]-^ , <?1^7]7l^ ^l^^l4fl^S.7l^(170)^l Hfl *1 ^ ^ ^(340Hlfe, S.B] 

71^(341)51-, 3# 342)2}-, <?]^^^ 7fl^( inductance calculating section, 343)2}- 

, #51 ^H«-( 344 )sl- ) ^^-($ti5ft, Commutation) ^H-^-(345)7> nfigsH ojrf. 
< 79 > av 7 ] ^ 71^(341), 3# 9j^Ei(342) ^ *HK$SM, Commutation) ^H«-(345)^l 7l 

<so> A o v 7 i ol^^i 741^(343)^ (342)21- SLtf (120)2) u , v, w ^ A>olofl <£;g 

€ ^1 7fl2l ^^^(Li, L 2 , L 3 )* -g-^11 ^s-sq. ol nfl ; *}^«V ti > 

2f ^ o^^, 711^-^(343)^ ^ 7fl2l ^ ^ ^^^(p^ p 2 )ofl 2)1511 ^ 711 

21 #^^d(Li, L 2 H1 

<81> 120)21 «ysl^i2l- ^ ^e^] ^-^ ^ Al ^ V = L( 9 ) X dl/dt M-E^ <^ 

oicf. nl-sl-A-1, Aj- 7] o]o1b}^ 7]1>4«-(343HH ^t^xr ^ ^ ^^5.^^ *\7\ 
(magnetic flux)2l 21*1 ^Je^i L(9)l- Tjl^H ^ik 9X^. -SM ^S. *\] 

^^-(344)<H1^^ ^-ol ojoiE^ 21-^o.s.^-Ei 5LEi(120)2l s\#7.\$] 21^1^. ^ 

<82> jr 8^ 7])o] a o VAlcq ^ x}s. c) ji^o} ^3 0 ]jg. 

^l^ifili U^o] ^fl^€ ^ ^21 SIS ^-g- iL<*|^r -g-^-iolc}-. 

<83> 8^- %^*>^, Il4ll7l7l2l ^ ^ s) S.71 ^;( 170)<Hl «fl*m ^ ^(440Hl^r, 5LB\ 

71^(441)21-, 3^ 9j»lBl(442)2l-, ^3 JL^sK third harmonic) 3#Jf (443)2}- , 4^5. *)} 

o}-« (444)2}-, ^mm, Commutation) ^H-^-(445)7> ^cf. 
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<84> #7] 2.E-] 71^(441), 3# ^^£^(442) ^ ^fK3», Commutation) *lH-if(445)3 7} 

<85> a o v 7 ) ^3 jT^sj. ^og- ^#^-(443)^ <?133(442)3 £.Ei (120)3 u, v, w ^ Aj-o] 

<>fl M] 7fl3 #^^d(Li, L 2 , L 3 H1 °17\& °ll- 3*11, *H3 -H2:3 

^#^(443)^ 4 7fl2] Ai^(V 1; V 2> V 3 )ofl 3*11 Afl 711^ ^€*#-a(Li, L 2> L 3 ) 

<86> 5.151(120)3 120)3 j*3*>3 *fl3 3.^3- 3*1 7}3zl &t].. 

#7) ^13 -n^3 3*°f(443HH y ^*I3 3.eKi20W>*13 ji^^>3 3i<a-a- 
ol» 2.^ ^-tV^, °1 ^-a> ^oj-^ ^ 3 7W7) | ^ rtj-ej.^, # 7 1 #5. 

*1H^-(444HH 33 7>^1 X| 3 124 ^3 3-*|-§r <>l-8-*H S-Bl (120)3 S|*l*}3 

33« ^ ^ °H 3-^ 3^tt ^^oj^llt ^ 

<87> S. 9^ XH «o V ^3 BE 3€- ^3.^ ^^>7l Ol-g-^ ^A^i ^flol 

^33 *fl-g-£ ^ ^3 5)5- Ji^^r «£.o]rf. 

<88> £ 9€- ^S}^, <y^7l7l3 ^ol<yifl ^S.7]*(170)^ «fl*l€ ^ ^(540)^1^, S.Ei 

3^(541)3, 3^ <>133 (542)3, ^3-71 Tfl'fcHKelectro magnetic flux calculating 

section, 543)3, ^S. -*f (544)3, ^(WSfE, Commutation) *fl<H -^(545)71- p>^3°1 

<89> # 7 ] s_b\ 71^(541), 3# ^3^(542) ^-fKfSSfc, Commutation) *i|ol-f (545)3 3 

3^*1 ^1-1-^^3 H ^^*i3. 
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<90> Ajr 7 ] £44 s.^ ^1^(543)^ ^^(542)4 3.B) (120)2] u , v, w A A f °1 °fl 

4 7})4 ^^^-^(Li, L 2 , L 3 )* -f-^fl ^2}- #40. ^#*Vcf. o] n)), ^ 

*V 44 ^ ol -o-s., *i*}7l -fr^i 7llA}-a.(543)^ - 7 fl2] ^ ^ ^ ^IMCPi, P 2 H1 

3*1) ^ 7fl4 *H&^-3(Li, L 2 H1 ^ 'S^^cf. 
<9i> 3.4(120)* 3*1*1 ?1 71 $\n -5LE| (120)2} u , v, w 4 9j7H>^, ^4 

4 S1J4 Sl^^^l 4^ 4°H ^x>7l #^^7> t^*b4. Ol ^7.} 7 ) ^7} #44 

f-^ 4^ (543HH ^ 9? °l-g-«H #3*1*1 0 o^, ^ 31-LM1 2]*fl ^p- 

«M 4 s 9X^. A oM ^£ ^H^f^HH^ ol<4 ^-o] ^4 444 +^ + °) 4^ ilsL^E-l 
S.BK 120)3 5]^i7>^ ^ - $i JOT^ , Ojofl 45]- 34*V ^^AlJrS ^a^- ^ ol 

A. 

<92> £ tta]^ ^A]6\)M. 4^4°} ^4^0.4, o]^ ^)Al^O] %6\] ^444 , 4*fl 

£r*HH *1^1* 7>4 4^ °1S^-El 444 £^ ^ E}- ^AHl7> 7>^*>4 

3°14. ^H^, ^31 *1^?I 71^3 ti^ ^«-4 ^-§1^^^^^ 

2W ^*fl*|o) ^- ^Olcf. 

<93> OlAj-ofl^ ^4 ^oj, TgTgo)) 4^>Tg J^^o]^ ^^Oj ^ ^ 0 ] *>Jf^ 4 

M ufl4^o.^ ^ ^2] ^ofofl 2]*!- ^2] ^£ Aj-^o] 44=14. ojofl 44 , 

eflol4 4o]^ S .«.Ei 4^3°J 4* ^ Si-^, ^o^cH ^£]^r ^-^2] 4 

^ ^ ZL 534-71- 4^3 <H ^21 Sfl^-E ^ ^-2jT= 7 } ^ 0J4 
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<94> ZL^ZL, -g- ^ofl o^ig >$7) 5LB\9 *\)°] w cM ^H^£S, ^ ^ 

^s}^ ^l^^ol #^s.7ll £}o} ^o|^ 7 > a^SHJ ^ olcf. 
<95> S *V ( ^sflcq ^-^A> #*]ofl A>^-£]T=1 Cf^O] igj-tgo]] 
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[33^3- l] 

*F?-^ ; 

2] 

^7} ^ #7] ^]7\ ^S)^ «y^7l7l^ ^l^<?]ifl^S.7l^l ^fls)^ 

33* ^°-S- 
3] 

^71 ^ ^ ^7l 33^ ^H-g-oll o^fl ^7l^O.S. 53* ^r^SLS. % 

^} . 
I^^J- 4] 
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MJt 1 * 5] 

#7l 5LE^ 3# BLDC SLE^o] ^o. ^105. ^ s£^a} . 

A o V 7l ^ ^ ^-71 JE-E^l^ iH^Rr cty}^^. o}^.*}*] aV 7 | £E j| Aj]^e]>i afl 
[^^J- 8] 

^71 ^ ^ a o V71 ^^^1:4 ^71^ 1±3L*1SLS. 
S. ^ . 

[^H" 9] 

7%H1 5&°H, #71 ^ ^£r, 

S.E^# 7]^ A] 7l^ Ajif ^A)7l^ S.E^ 7]^^; 

^oM 71-f- ^ofl nj-ej. ^-7] JE.E) °1] ^17>S>^ <y^E^; 
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#7] 5LtfSS\ ^ tHN^r <* 7 ]^-g- £#*Rr ^71^^ ^#«-<2}-; 

^-71 ^7]^^ ^*fl 3#€ ^71^^31 Sj-^ofl e7l*H #7l S-E^o] £) ^7^ 

10] 

#71 ^ ^ Aj- 7 j 2.EH ^5]^ #71 S.E]# ^ 

jL5L *iH*Rr ^'is s}^ ^1. 

111 

10%H1 &*H, #?1 ^ ^-Sr, 
#7] S.E-11- 7l^Al7l^ 71^ ^A]^ 5,^ 71-^fS}-; 

#71 7l^g- Al^ofl 4^ #7l £Eio)] ^7^1-^ <?]^E^; 

#71 2. EH ^^-1- ^ 3#Jf<a}-; 

#71 <Hl ^-Sfi ^ff"^ S^ofl e^*>c^ #7} £E1S] S^*}-^ <H*1<4 

#71 5LB\$) ^£1- <=QA^j-c^ ^£^1 c>| A] Si- >t^H 7)2=. 4*5. ^H^; 

#71 ^t^HAjjiofl oitHE^i- ^ ^H^-;» S.W^ ^-i: i?3 
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12] 

*«<H*Kr 53* f^AS. ^ #*]. 

[^T 1 * 131 

12%H1 91^, ^7} 
E Ji 31^*4-; 

<?l^fi^ Tfl^ °]^€^ ^t§ofl e7l*H A <M 2.E]o] 21*1*1-°} 

Sl- ^-71 £E]2] °1<£1*H ^t^ol^it 1^*1 ^Ixr ^£ w.^; 

^7) 4r5L$]o]*\3L*\) ^ #7] <&*\^ *lM*Rr ^ ^H^f !» S«-*Kr 3* #3 

— S. sfe ^ *Kr . 

[^^J- 14] 

^ ^ ^-71 S.Ei°] jl^t^ ^13 ^-8: °l-g-*H # 7 ] 2. E -1# ^Ja^eI 

+ z\]o] aV^I *)H<sRr ^JilS. sr>^ #^A> ^ . 

15] 

*fl 14%H1 <&o]*], ^7} ^ 
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#7l £Eif 7l^A] 7^ 71^ Al^l- IMW^ 5LEi 7l^S+; 
#?1 71^ ^Isofl # 7 1 S.E-]ofl o] 7 >*>^ ^^^2]-; 

#7l J5.E| <2} JI^A}^ ^13 ^-fr ^#*Kr *fl3 Jl^Z} 

#7l ^13 ^12:31- ^#-^1 ^^fl *1l3 JL2i^ ^oVcq sj.^o]] #?1 

SEi^ 5)^7>^ ^^1^- #7l SE^ #£1- ^^lol^IJL-t- ^"^Al7|^ ^£ «- 

#7l #£^l^^lIo)l rtj-El- #7l <?l^Eil- ^H*}^ ^ ^H^;* 7^ 

[^^D" 16] 

#7l #7l S.E^ i^7>^ jS^A} Ale] ofl ^7>7l ^ ol-g-^ 

^ #7l S.Eil- ^A^^ ##C_jiL ^H^Rr ?A^r <5>^ #^Al #*1. 

17] 

all 16%H1 Si^Ai, # 7 1 ^ 

#71 7l^Al7l^ 71^ Alsl- ^ V ^Al7l^ S.B\ 7l^fil-; 

#71 71^ Ajjrofl 45} #71 S.EH o] 7 >^ ^E^; 

#7l S.E^1 ^9\- ^<y-o. ^^lo} #71 S-E^o) JL7^7}9\. $\ aIa} A}olo]l i£ 

49€ ^A>7l f?jit 31#*Kr ^7.>7l 711#^-5>1.; 

#71 ^A>7l 3l#^l 51*11 7^1#^ ^7>7l #5}^ S^ofl e7l*>ci #7l JEE^ 

Si S\^7}°) 3*1 Sj- #71 £El2l 4?3E# °J^I5H ^^olAjJ:- ti s V^Al 71^ ^JE ^M^; 
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